: 1 H and 13 C NMR spectra of 4a S8 S9 S10 S11 Figure S2 : 1 H and 13 C NMR spectra of 4b Figure S3 : 1 H and 13 C NMR spectra of 4c Figure S4 : 1 H and 13 C NMR spectra of 4d S12 S13 S14 S15 S16 S17 S18 S19 S20 S21 S21 S22 S23 S24 Figure S5 : 1 H and 13 C NMR spectra of 4e Scheme S1: The alternative mechanism previously considered Figure S15 : The optimized geometries Figure S16 : Relative energies (Ea; kJ/mol) for the alternative mechanism
References S24 S1 1. Experimental Section 1.1. General information. The starting materials were purchased from commercial sources. The solvents were of analytical grade and were used without further purification. Reactions were monitored by thin-layer chromatography (TLC) using precoated sheets of silica gel 60 (Merck 60 F 254 , 0.25 mm thickness) and visualization under UV light. The melting points were determined on a SELACO melting point apparatus and are uncorrected. 1 H NMR (400 MHz) and 13 C NMR (100 MHz) spectra were obtained using an Agilent NMR spectrometer. Chemical shifts (δ) are given in parts per million (ppm) using the residue solvent (CDCl3) peak as reference relative to TMS. Coupling constant (J) values are given in Hz.
Mass spectral analysis was performed using a Waters Synapt G2 mass spectrometer. Infrared spectra were recorded on a Shimadzu FT-IR model 8300 spectrophotometer. The X-ray diffraction data were collected on a Bruker SMART APEX II X-ray diffractometer with graphite monochromated MoKα radiation.
Raw data was processed and reduced by using APEX2 and SAINT. [SI1] The structure was solved by direct methods and full matrix least squares refinement was carried out using SHELXS-97/SHELXL-97, respectively [SI2]. Geometry optimization and molecular energies were calculated by using B3LYP/ 6-311 ++G(d,p) basis set [SI3] .
General procedure for the synthesis of thionocarbamates:
Method A: To a suspension of sodium hydride (2.0 mmol) in DMF (2.0 mL), a mixture of xanthate ester 1
(1.0 mmol) and arylmethyl isocyanide 2 (1.0 mmol) in DMF (2.0 mL) was added at 0 °C. The stirring was continued for 15 to 30 min (monitored by TLC) at 35 to 45°C. After the completion of the reaction, the reaction mixture was quenched by adding ice cold water (25 mL), extracted with ethyl acetate (2 × 25 mL). The combined organic layer was washed with water (25 mL), brine (25 mL), dried over anhydrous sodium sulfate and concentrated under reduced pressure to get crude products, which were purified by column chromatography over silica gel using 10% ethyl acetate in hexane. Table S3 : Relative electronic energies (Eele), activation energies (Ethermal), enthalpies (H), free energies (G) in kJ mol -1 calculated at the B3LYP/ 6-311++G(d,p) level of theory in DMF solvent system for the species involved in the proposed mechanism.
S21
Scheme S1: The alternative mechanism previously considered [Reference SI4], involving the initial nucleophilic addition of a preformed benzylic α-carbanion to the thiocarbonyl group of the xanthate. S22 Figure S15 : The optimized geometries of reactants, transition states, intermediates, and the product of the proposed reaction mechanism at the HF/6-31G(d) level of theory in gas phase (note: the reaction leading to the proton abstraction from the benzylic CH2 group to form the Intermediate Int1 via the transition state TS1 is shown on the first line. For the subsequent steps, i.e., Int1-Int6, the geometry optimizations were performed without including the H2. However, the energy of the H2 has been added to the energy of each species shown in Figure S16 to correctly compare the relative energies for both proposed mechanisms).
S23
Figure S16: Relative energies of reactants, transition states (TS1-TS6), and intermediates (Int1-Int5) of the previously proposed reaction mechanism [Reference SI4] computed (this work) at the B3LYP/6-311 ++G(d,p) level of theory in a DMF solvent system.
